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Sodium thiosulphate with a solution of a bismuth salt gives a clear
solution containing sodium bismuth thiosulpliate Na3[Bi(S2O3)3], which does
not react with iodine. The solution quickly decomposes and deposits
bismuth sulphide. It gives with potassium salts a sparingly soluble yellow
potassium bismuth thiosulphate K3[Bi(S202)3],pI20, and the reaction may
be used in the detection of potassium. On boiling sodium bismuth thio-
sulphate solution the bismuth is quantitatively precipitated as sulphide :
2Bi"' + 3S2O3" + 3H2O = Bi2S3 + 3H2S04.

Many salts of bismuth with organic acids (salicylate, basic gallate, basic
dibromohydroxynaphthoate, hydroxyiodogallate, etc.) and phenols (/}-
naphthol, pyrogallol, etc.) are used in pharmacy.

The atomic weight of bismuth was found by different methods with dis-
cordant results, e.g. 208-05 by Schneider in 1851 from the ratio 2Bi: Bi203
and 210-7 by Dumas in 1859 from the analysis of the chloride. The value
209-02 was found by Honigschmid in 1920 by analysis of the chloride. The
valency is found from the atomic heat and the vapour density of the chloride.

VANADIUM

In 1801 Del Rio discovered in a Mexican lead ore a new element which
gave coloured salts with acids, but Descotils in 1804 reported that the
mineral was lead chromate. Sefstrom in 1830 discovered in Swedish iron
and slags an element which was called vanadium (after the Scandinavian
goddess Vanadis), and Wohler showed that the Mexican ore is lead vanadate.
Berzelius, with a few grams of Sefstrom's material, prepared a number of
compounds of vanadium, which he supposed formed an acidic oxide V03
like Cr03. In 1867 Roscoe found that the oxide was V205, and first pre-
pared the metal, what Berzelius had regarded as vanadium being the oxide
VO (which is not reduced by heated potassium) or the nitride VN.

Vanadium is a rare element but is widely distributed. The principal ores'
are carnotite or potassium uranyl vanadate K2(U02)2(VO4)2,3H20, vanadi-
nite 3Pb3(VO4)2,PbCl2 (see p. 360), and especially the impure sulphide
patronitG, found at 17,000 ft. on the Peruvian Andes (and the chief source
of vanadium) and North Rhodesia. Small quantities of vanadium are
found in clays, rocks, coal, and crude oil (the flue dust from oil burners
usually contains some V2O5).

1 Ferrovanadium is made from patronite and is used for making steel.
Pure vanadium is difficult to obtain, as it readily combines with oxygen,
carbon, and nitrogen : it can be prepared by strongly heating a mixture of
V20B, calcium, and calcium chloride in a steel bomb : V205 + 5Ca + 5CaCla
= 2V + 5(CaO,Ca012), and is soft and ductile. Roscoe prepared vanadium
by strongly heating vanadium dichloride for several days in a current of
very pure hydrogen : VC12 + H2=V + 2HC1.

The common oxide of vanadium is vanadium pentoxide V20S, a reddish-
yellow sparingly soluble solid, which is an acidic oxide and forms vanadates;
salts corresponding with ortho, pyro-, and meta-vanadic acids, H3V04,
H2V207, and HV03, are known. Sodium orthovanadate Na3VO4,12H2O
is isomorphous with the phosphate Na3P04,12H2O. The common ammonium
vanadate is the metavanadate NH4V08, which is sparingly soluble, Vanadic
acid also forms polyvanadates, derived from the acid H4V6017 = 3VaO6?2H20.